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Network planning — challenges and highlights

in TAPR

6,500

Transmission delivered
annual minimum demand

for the Queensland region 0 ///'ZY
J 5,000 /~—/ /// \\
| \

4,500 \
e

4,000
- \;-/
3,000

o o o o 9o o 9 9 9 9 < 2 9 9o o 9o 9 9 9o 9o 9 o 9 92
2 & ¢ 2 8 S & & 9 9 @& 8 9 & § 9 & & S & & & & 9

6,000

elivered demand (MW)

/
S~

e 26/ 1 2/201 6 e | 6/04/2017 = 2/09/2018 18/08/2019 s 27/09/2020




General Manager Asset Strategies and Planning
Jacqui Bridge



Meeting the challenges of a transitioning energy system with much greater

levels of variable renewable energy generation
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Energy and demand forecasts

« Powerlink has adopted AEMO’s 2020 ESOQO forecasts in its planning analysis
for the 2020 TAPR

« Bottom-up forecasts are derived through reconciliation of AEMO’s forecast
with DNSPs at each transmission connection supply point

« Since March 2020 (COVID-19 pandemic, milder weather, etc) has reduced
energy consumption by an estimated 2.2%



Impacts captured within Powerlink’s 2020

forecasts
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Comparison of the 2019
TAPR medium economic
outlook energy forecast
with AEMO'’s 2020 ESOO
Central scenario
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Comparison of the 2019
TAPR medium
economic outlook
demand forecast with
AEMOQO'’s 2020 ESOO
Central scenario
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* Queensland delivered demand during the day now lower than night
for a portion of the year

» Record minimum delivered demand of 3,003MW on 27 September 2020

 Further challenges as uptake of rooftop PV continues



Delivered demand (MW)
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Changing load profiles

Other challenges arising from the rapidly changing operating environment
include

« System strength
» Network congestion as generation patterns change

« Marginal loss factors

Powerlink is responding to these challenges holistically, undertaking
long-term network planning to ensure the optimal performance and
utilisation of the transmission network in Queensland
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* Transmission network performed reliably over 2019/20

 Record levels of delivered demands in the Central West, Surat and
Bulli zones

» CQ-SQ grid section was highly utilised during 2019/20 due to
continued high levels of generation in northern Queensland

» Powerlink is in the process of addressing a system strength shortfall
in northern Queensland declared by AEMO in April 2020



Generation outlook — renewable energy

Powerlink's renewable connections
as at |3 July 2020

Generators connecting to the transmission network

Solar Wind
Farm Farm

*MW = Pmax MW

Mt Emerald (18045Mw)
@1 Cairns

Sun Metals (107.1Mw)
Ross River (1 16Mw)
m Townsville

Haughton (100Mw)
Clare (100Mw)

Whitsunday (56.8Mw)
Daydream (150Mw) i
Hayman (soMw) H:”P“Jltii(;émm

Rugby Run (s5Mw)

Lilyvale ¢1ooMyv)

® Rockhampton
Gladstone
Rodd's Bay (250Mw)
Moura (82Myv)
Gangarri (120MW) Coopers Gap-«{(440Mw)
Columboola (162Mw) Woolooga (176Mw)
sl Blue Grass (148Mw)
Western Downs Green Power Hub (400Mw)

Darling Downs (108.5MwW) @ Brisbane

@ Gold Coast



Manager Portfolio Planning and Optimisation
Mahesh Narotam
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« Overarching strategy is to use an integrated planning approach
to ensure positive outcomes for customers as the energy system
transforms

* Queensland’s transmission network experienced significant growth
from the 1960s to the 1980

» Many of these assets now approaching end of service life

« Capex to manage emerging condition risks represents the bulk
of Powerlink’s program of work over next 10 years

« Continue to actively seek customer input into decision-making about
the future transmission network



Approach to asset management

End of Life

* Evaluate whether
and when asset is
at end of life

+ Consider ongoing
need for asset

= Consider planning
and investment

Asset
Life Cycle

Planning &
Investment

* Decide when new

assets are needed

* What assets and
configuration are
appropriate and
economic for need
* What form should
those assets take

Continuous
Review

Monitor
performance level

Identify and adopt
improvements

Resource
Alignment

Be aware of

Strategic
Alignment

* Ascertain expectations
of stakeholders

* Define Powerlink
obligations

Asset
Management
Cycle
Asset
Management
Strategies

Define how Powerlink

Operation,
Maintenance
& Refurbishment

Ensure asset remains fit for purpose
over operational life

resource requirements
* match requirements will manage meeting the
to resource or obligation/expectation
— to what level and
in what timeframe
(a risk based
approach)

* resource to
requirements

Appropriate operating, maintenance
and refurbishment plans

Assess condition over time




PLANNING CRITERIA,

REINVESTMENT CRIT D)
ASSET MANAGEMENT STRATEGY

FUTURE DEMAND
AND ENERGY

EXISTING NETWORK
CAPABILITY

OPTIMAL SOLUTION

(NETWORK OR NON-NETWORK)



RIT-T process

For potential network
projects (non-ISP) over
$6 million analysis

IS publicly assessed
through the RIT-T
process

Project Specification Consultation Report

Consultation period: minimum of 12 weeks.

Project Assessment Draft Report

Consultation period: minimum of 6 weeks.
Where applicable, a Project Assessment Draft Report exemption
may be applied as per the NER cost threshold.

Project Assessment Conclusions Report

Publish as soon as practicable after the Project Assessment Draft Report
consultation period has ended.




Expanding NSW-QLD transmission transfer capacity (‘minor upgrade’)

 Publication of the Project Assessment Conclusions Report
in December 2019

 Uprating the Liddell to Tamworth transmission lines, installing dynamic
reactive support at Tamworth and Dumaresq and shunt capacitors at
Tamworth, Dumaresq and Armidale by 2022, prior to the closure of
Liddell Power Station

« Powerlink and TransGrid are also investigating the potential benefits
of further increases to transmission capacity beyond that provided
by the QNI ‘minor upgrade’



Powerlink has completed nine RIT-Ts in relation to reinvestments in the
transmission network since publication of the 2019 TAPR

Public consultations currently in progress (RIT-T)

« Managing voltage control in Central Queensland —
Project Specification Consultation Report published in October 2020

— Submissions close 8 January 2021



Public consultations currently in progress (Expression of Interest)

* Request for system strength services in Queensland to address fault level shortfall at Ross
published in April 2020

— AEMO approved Powerlink’s approach for a short-term agreement with CleanCo
Queensland utilising its assets in FNQ until the end of December 2020

— Powerlink has also entered into an agreement with Daydream, Hamilton, Hayman
and Whitsunday solar Farms to validate the expected positive benefits of inverter
tuning anticipated for commissioning by the end of 2020

— Powerlink is continuing to work closely with AEMO

— Looking favourable to meet the August 2021 Shortfall Notice timeframe



2020 Integrated System Plan (ISP)

* The 2020 ISP published in July identified upgrades in Queensland as part of the
optimal development path

- QNI Medium and Large interconnector upgrades (Powerlink and
TransGrid)

- Central to Southern Queensland Transmission Link
- Gladstone Grid Reinforcement
« These projects may become ‘actionable’ in a future ISP

« Preparatory activities for these projects will be provided to AEMO by
30 June 2021 to inform the development of the 2022 ISP
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275kV transmission line

132kV transmission line

Maintaining reliability of supply in the
Cairns region

Cairns

38 structur’es_ ———————— dashed lines idehtify

possible network
reinvestments over
$6m within 5 years

[ 275kV substation

275 kV substation
possible reinvestments
over $6m within

five years

@ 132kV substation

[32kV substation
possible reinvestments
over $6m within

five years

Woree Edmonton

Turkinje
« Emerging asset condition risks on the
transmission lines between Ross and
Chalumbin, Chalumbin and Woree
and Kamerunga substations due
to structural corrosion

Walkamin

»  Opportunity for a targeted approach to
optimise any reinvestment

Innisfail

 Proposed investments are targeted line
refit between Chalumbin and Woree by

2024, Ross to Chalumbin by 2026 and a ) I/
line rebuild between Woree and 7
Kamerunga by 2026 Y st P

Ingham/Cardwell



Possible future network developments

- upcoming RIT-Ts

275kV transmission line

Larcom Creek

Maintaining reliability of supply s
between central and southern o
Queensland \

Calvale

132kV transmission line

\. Caliope Rver . dashed lines identify

g P Boyne Island possible network
"""" reinvestments over
$6m within 5 years

. 275kV substation

275 kV substation
possible reinvestments
over $6m within

Gin Gin five years

Wurdong

 Emerging asset condition risks
on the transmission lines
between Calliope River and
Wurdong tee due to above
ground corrosion

Teebar Creek

 The proposed network

solution is to rebuild two Palmwoods
of the three single circuit Wester Dowrs %7 g |
transmission lines as a double e "N st pie
circuit and life-extend the third — i

Blackwall Rocklea
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* Maintaining reliability of supply in
the Tarong and Chinchilla areas

« Maintaining power transfer
capability and reliability of
supply at Redbank Plains

« Secondary systems replacements
across the State



Impacts of COVID-19 pandemic on

project delivery

« While there are no concerns regarding the reliability of power
supply, there have been impacts on Powerlink’s regulated program
of work given the restrictions related to COVID-19

« The 2020 TAPR provides the best information currently available
with regard to the proposed commissioning dates of network
reinvestment projects in progress

* Further updates will be provided in the 2021 TAPR
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Commissioned network reinvestments 9N
since publication of the 2019 TAPR o
include JE—

« Garbutt transformers replacement @ Mackar

* Line refit works on the 132kV
transmission line between Collinsville

Rockharmpton

® Gladstone
North and Proserpine substations
« Dysart Substation replacement
@ Roma
 Rocklea secondary systems ..
Gold Coast

replacement



Q&AS
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